BDS algorithm, uses the incidence matrix of a design to find the estimable parametric functions by R-and Q-processes. The X-operator is indeed a powerful mathematical tool and R-and Q-processes are indeed good mathematical algorithms. When it comes to actual doing and finding, we find those two earlier known methods are difficult to implement and there is something conspicuously missing. Our search leads to a new concept of connected path for three dimensional designs, a generalization of a powerful idea of Bose (1947) for two dimensional designs. The proposed method takes into account the idea of reduction in dimensionality, discussed in Section 2, and the concept of connected path, discussed in Section 3, and some graph theoretic tools. The method consists of drawing graphs, i.e., joining points by lines directly from the design and does not require to write down the incidence matrix and construct another matrix from it to perform R-and Q-algorithmic processes like in BDS algorithm. where the observations yijk'S are correlated or uncorrelated random variables with equal or unequal variances. Consider a pair of columns (J,j'), the row i and the pair of treatments (k,k') occurring in the design corresponding to i and (J,j'). Define Tkk,) = tk, -Tk,
Similarly for a pair of rows (i,i'), the column j and the pair of
where aa, -a, . The pair of columns (J,j') (or. the pair of rows (i,i')) can be treated as a one-dimensional block. We thus reduce the dimension of a 3 dimensional design to two by considering all pairs of columns (or rows) and all pairs of treatments. The equations (2) and (3) are essentially less than full rank reparametrization of (1).
Denote the sets whose members are the pairs of rows, columns and treatments, respectively by I -{(lax), i~i', i, it E(I,...,a)}, 
1.
*.1S .
-4-
The cardinalities of the three sets are III a(a-1), I~I = b(b-1) and
In case, the treatments are not replicated more than once in a row or a column of the design, we assume k*k' in K. Then IKI =
v(v-1) .
We write k-k' if two treatments k and k' are connected, i.e., 
where w(> 2) is an integer, It is easy to see that any two members in K occuring in two distinct rows (or, columns) of (J,J') (or, (ii')) are connectd. Two (i,i')) than J-J' (or, i-i').
A Simple Graphical Method
Suppose the pairs of treatments (kl,k 2 ) avd (k 3 ,k 4 ) are occuring in a block 0 1 ,J 2 ) and the rows il and 1 2 of a 3 dimensional design.
It follows from (1) that
We therefore say that (kl,k 2 ) and (k 3 ,k 4 ) are connected in the analytical sense of Definition 1 if they occur in a block 0 1 ,J 2 ), or, in other words (k 1 ,k 2 ) and (k 3 ,k4) are connected by the block 0j 1 1J 2 )
which contains them. From Lemmas 1 and 2, it follows that (k 1 ,k ) and
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(k 3 ,k4) with kj -k 3 , occuring in two different blocks may be connected because some other pairs of treatments, e.g. (k 5 ,k 2 ) and (k3,k4)....(k,k2) joining (k 1 ,k 2 ) and (k' ,k2).
It follows from Theorem 1 that the design is connected w.r.t.
treatment if any two points of the graph are connected (i.e., the graph is connected). Thus for a design connected w.r.t. treatment
there is a single component in the graph (or, equivalently, there is one and only one equivalence in K as discussed in Section 2).
We now discuss a simple procedure of determining whether a design is connected or not. We assume without any loss of generality that b < a and consider the column blocks (1,2), (1,3) ,...,(1,b) and 
Examples
We now present two examples to illustrate the procedure discussed in the earlier Section. Our first example of a 3 dimensional design is taken from Shah and Khatri (1973). The column blocks (1,2), (1,3), (1, 4) and (2, 3) are shown below.
(1,2) (1. It follows from Lemma 2 that 1-6 and therefore (8,6) -(8,1).
Note that (8,6) is in the block (1,2) and (8,1) is in the block The second example of a 3 dimensional design is given below.
1
2 3 2 3 4 1 3 4 1 2
3
From the column blocks (1,2) and (2,3) we have
From Lemma 2, it follows that the treatments 1 2 3 4 and the design is completely connected.
Interrelation
The graphical method, BDS algorithm and X operator in Srivastava and Anderson are techniques in solving the same problem of determining connectedness. There is a common ground to all these methods and this can be seen from the equations (5) (2) + (0t)12J, the right hand side of (5) under (8 
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